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(54) ELECTROPHOTOGRAPHIC COLOR DEVELOPER 

(57)Abstract 

PURPOSE: To provide an electrophotographic full-color developer for forming a full-color picture good in transferability, cleanability and charge 
retainability. 

CONSTITUTION: This color developer consists of plural color toners contg. a binde resin and an org. pigment and is used to form a full-color picture. 
The developer contains a color toner contg. the magenta org. pigment and yellow org. pigment surface-treated with 0.1-5wt% of the abietic acid, its 
isomer, their metallic salts or modified material. The toner is produced by previously dispersing the surface-treated magenta or yellow org. pigment in 
the resin by flashing, melting and kneading the obtained pigment-dispersed resin with a binder resin and cracking the molten mixture. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the full color developer for forming the full color image which consists of two or more 
color toners which contain binding resin and an organic pigment at least The color toner containing 
the Magenta organic pigment by which surface treatment was carried out with the abietic acid or its 
isomer, those metal salts, or denaturation object of the amount of 0.1 - 5 % of the weight, And the 
full color developer characterized by containing the color toner containing the yellow organic 
pigment by which surface treatment was carried out by the abietic acid or its isomer, those metal 
salts, or denaturation object of the amount of 0.1 - 5 % of the weight. 

[Claim 2] The manufacture approach of the color toner for full color developers characterized by 
carrying out melting kneading with binding resin, and grinding the obtained pigment-content powder 
resin after distributing beforehand the Magenta organic pigment or yellow organic pigment by which 
surface treatment was carried out by the abietic acid or its isomer, those metal salts, or the 
denaturation object of those of the amount of 0.1 - 5 % of the weight with a flushing process in 
resin. 
[0001] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the full color developer for electrophotography for 

forming a full color image using two or more developers. 

[0002] 

[Description of the Prior Art] Conventionally, in the developer which displays the solid color of two 
colors, such as a developer which displays FURUKARA by three colors of a Magenta, yellow, and 
cyanogen, and black, red, blue or green, in consideration of color enhancement, color reproduction 
nature, etc., priority is mainly given to a color tone over each toner, and the class and amount of a 
coloring agent are determined as it. By the way, each coloring agent has the conjugated double bond 
which has a pi electron, an electron releasing group, an electronic suction nature machine, etc. for 
coloring, and being positively charged in forward or negative is almost the case. For this reason, an 
electrification control agent is added in a toner and keeping step with desired electrification nature 
is performed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the color copy can be satisfied only with 
addition of an electrification control agent of a color copy is not obtained, it adheres to the toner 
outermost layer, the external additive which has effect strong against electrification nature is used, 
and, generally adjusting the electrification nature of each developer with the class and amount is 
performed. However, when obtaining a full color copy using 3 color full color developer by the same 
development system, the imprint system, the cleaning system, and the fixing system, between the 
toners of each color, the difference in the fine-particles property by the class and loadings of an 
external additive, the difference in the adhesion force by the image-force with a photo conductor, 
etc. occur besides the amount of electrifications, and the trouble where behavior with same 3 
****** is not taken occurs. That is, a poor imprint and poor cleaning occur. Then, as previously 
proposed by Japanese Patent Application No. No. 90567 [ five to ], the method of adjusting 
electrification nature is tried by changing the class of electrification control agent. In this case, 
although it was possible to have made initial electrification nature equivalent, when the class of 
electrification control agent changed and it was used [ that the forms of an electrification control 
agent increase in number, and ] over a long period of time, degradation behavior differed, and there 
was a problem that it was difficult to maintain the electrification nature of each color identically to 
the last. This invention is made for the purpose of improving the above troubles. That is, the purpose 
of this invention is to offer the full color developer for electrophotography for forming the good full 
color image of imprint nature, cleaning nature, or electrification maintenance nature. Other purposes 
of this invention are to offer the manufacture approach of the color toner for the full color developer 
for electrophotography. 
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[0004] • 

[Means for Solving the Problem] this invention person etc. came to complete a header and this 
invention for the ability of a poor imprint, poor cleaning, and poor electrification maintenance nature 
to be prevented, without [ in order to improve the fault from which the class and the amount of the 
external additive mentioned above differ for every color, without it changes the external additive 
presentation of a toner a lot by using the toner which contains the organic pigment by which surface 
treatment was carried out with the abietic-acid derivative as a result of repeating research 
wholeheartedly, and ] also changing a carrier kind. 

[0005] In a full color developer for this invention to form the full color image which consists of two 
or more color toners which contain binding resin and an organic pigment at least The color toner 
containing the Magenta organic pigment by which surface treatment was carried out by the metal 
salt or denaturation object of the abietic acid of the amount of 0.1 - 5 % of the weight or its isomer, 
an abietic acid, or its isomer, And it is characterized by containing the color toner containing the 
yellow organic pigment by which surface treatment was carried out by the metal salt or denaturation 
object of the abietic acid of the amount of 0.1 - 5 % of the weight or its isomer, an abietic acid, or its 
isomer. 

[0006] After the color toner for full color developers used in this invention distributes beforehand 
the Magenta organic pigment or yellow organic pigment by which surface treatment was carried out 
to the color toner by the abietic acid or its isomer, those metal salts, or the denaturation object of 
those of the amount of 0.1 - 5 % of the weight with a flushing process in resin, it is desirable to 
manufacture by carrying out melting kneading with binding resin, and grinding the obtained 
pigment-content powder resin. 

[0007] Hereafter, this invention is explained to a detail. As binding resin which constitutes the color 
toner in this invention For example, styrene and vinyltoluene, alpha methyl styrene, chloro styrene. 
The homopolymer of styrene, such as amino styrene, or a copolymer with other monomers, A 
methacrylic acid and methyl methacrylate, ethyl methacrylate, The homopolymer of methacrylic 
ester, such as butyl methacrylate, or a copolymer with other monomers, An acrylic acid and methyl 
acrylate, ethyl acrylate, butyl acrylate, The homopolymer of acrylic ester, such as 2-ethylhexyl 
acrylate, or a copolymer with other monomers, Dienes, such as a butadiene and an isoprene, 
acrylonitrile, and vinyl ether A maleic acid, maleates, a maleic anhydride, a vinyl chloride, The 
homopolymer of vinyl system monomers, such as vinyl acetate, or a copolymer with other 
monomers, Polyester, a polyamide, polyurethane, etc. are raised further and these can be used in 
the homopolymer of olefins, such as ethylene and a propylene, or a copolymer with other monomers, 
and the form mixed with the resin of independent or others. 

[0008] Polyester resin can use it preferably also in these binding resin. Polyester resin can be 
manufactured by the reaction with polyhydric alcohol, a polybasicity carboxylic acid, or its reactant 
derivative. As polyhydric alcohol which constitutes these polyester resin, the dihydric alcohol of the 
bisphenol A alkylene oxide addition compounds, such as diols, such as ethylene glycol, a diethylene 
glycol, triethylene glycol, 1, 2-propylene glycol, 1, 3-propylene glycol, 1 ,4-butanediol, neopentylene 
glycol, and cyclohexane dimethanol, hydrogenation bisphenol A, polyoxyethylene-ized bisphenol A, 
and polyoxypropylene-ized bisphenol A, and others etc. is raised, for example. Moreover, as a 
polybasicity carboxylic acid, reactant derivatives, such as a malonic acid, a succinic acid, an adipic 
acid, a sebacic acid, an alky I succinic acid, a maleic acid, a fumaric acid, mesaconic acid, a citraconic 
acid, an itaconic acid, glutaconic acid, cyclohexane dicarboxylic acid, isophthalic acid, a terephthalic 
acid, other 2 basicity carboxylic acids or these acid anhydrides, alkyl ester, and acid halide, etc. are 
raised, for example. 

[0009] In order to form a polymer into an un-line to extent which tetrahydrofuran insoluble matter 
does not produce in addition to these carboxylic acids, the polyhydric alcohol more than trivalent 



'7 



8/22/20O7 11:48AM 



>,07- 12891 1,A [DETAILED DESCRIPTION] 



http://www4 .ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejj c 



and/ or the polybasicity carboxylic acid more than trivalent may be added. As polyhydric alcohol 
more than trivalent, they are a sorbitol, 1 , 2 and 3, 6-hexane tetra-oar, 1 , 4-sorbitan, pentaerythritol, 
1 and 2, 4-butane triol, 1 and 2, 5-pentanetriol, a glycerol, isobutane triol, and 2-methyl, for example. 
-1,2, 4-butane triol, trimethylolethane, trimethylol propane, 1 and 3, 5-TORIMECHI roll benzene, 
etc. can be raised. As a polybasicity carboxylic acid more than trivalent, 1 , 2, 4-butane tricarboxylic 
acid, 1 and 2, 4-cyclohexane tricarboxylic acid, 1,2,4-benzenetricarboxylic acid, 1 and 2, 5-benzene 
tricarboxylic acid, 2 and 5, 7-naphthalene tricarboxylic acid, etc. can be raised, for example, the line 
obtained from the polycondensation object which used aromatic polyvalent carboxylic acid and 
bisphenol A as the main monomer component, for example, the ethyleneoxide addition 
product-cyclohexane dimethanol of terephthalic-acid-bisphenol A, also in these polyester resin — it 
is polyester and what shows 90-150 degrees C of softening temperatures, 50-70 degrees C of glass 
transition points, number average molecular weight 2000-6000, weight average molecular weight 
8000-150,000, the acid numbers 5-30, and hydroxyl values 25-45 is used especially preferably. 
[0010] On the other hand as an organic pigment which a color toner is made to contain For example, 
C.I. pigment red 48: 1, C.I. pigment red 122, C.I. pigment red 57:1, C.I. pigment yellow 97, C.I. pigment 
yellow 12, C.I. pigment yellow 17, and C.I. pigment blue 15: The pigment of 1 and C.I. pigment blue 
1 5:3 grade can be illustrated as a typical thing. 

[001 1] In this invention, surface treatment of a Magenta organic pigment and the yellow organic 
pigment is carried out among these organic pigments with an abietic acid or its isomer, those metal 
salts, or a denaturation object (these are hereafter called an abietic-acid derivative.). As an isomer 
of an abietic acid, structural isomers, such as a REBOPIMARU acid and DEKISUTORO pimaric acid, 
can be raised. As a metal salt of an abietic acid or its isomer, a calcium salt, sodium salt, potassium 
salt, magnesium salt, etc. can be raised. As an abietic acid or a denaturation object of the isomer, 
rosin ester, mallein-ized resin, a hydrogenation object, etc. can be raised. In this invention, surface 
treatment by these abietic-acids derivative is performed so that it may become the content of the 
amount of 0.1 - 5 % of the weight of the Magenta organic pigment processed or a yellow organic 
pigment. 

[0012] In this invention, although the above-mentioned abietic-acid derivative which is the finishing 
agent of an organic pigment acts for the improvement of the NURE nature to the vehicle by (1) 
pigment crystal growth prevention, the condensation prevention at the time of (2) desiccation, and 
oleophilic-izing of (3) pigment front face etc. If the throughput increases more than 5 % of the 
weight, if used in 10 - 20% of the weight of the range, it is necessary to adjust throughput between 
each color color toner for negative triboelectric charging with a strong abietic-acid derivative, for 
example. That is, for negative triboelectric charging with a strong abietic-acid derivative, if the 
amount used differs between each color color toner, the effect which it has on the electrification 
nature of a color toner will also become various, and will produce a difference to toner electrification 
nature. However, in this invention, since the throughput is 0.1 - 5 % of the weight, such a problem 
does not arise. On the other hand, if the amount of surface treatment becomes less than 0.1% of the 
weight, the addition effectiveness for above-mentioned (1) - (3) will be lost. 

[0013] Moreover, as for the content of the above-mentioned organic pigment, in this invention, it is 
desirable that it is in the range of 2 - 8 weight section to the binding resin 100 weight section. If the 
content of an organic pigment becomes less than 2 weight sections, tinting strength will become 
weak, and if it increases more than 8 weight sections, the transparency of a color toner will get 
worse. Since the graininess (image) of the halftone section of a color toner is especially improved 
remarkably in the range of the 3 - 5.5 weight section, it is desirable. 

[001 4] Next, how to manufacture the color toner of this invention is explained. In the color toner of 
this invention, when using a Magenta organic pigment and a yellow organic pigment, the 
above-mentioned abietic-acid derivative of the amount of requests is made to exist the time of the 
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coupling reaction of an organic pigment, or in the slurry after reaction termination, and the Magenta 
organic pigment and yellow organic pigment surface treatment was carried out [ the organic pigment 
] by it are obtained. It mixes with resin in the state of the wet cake after removing moisture, and this 
Magenta organic pigment and yellow organic pigment by which surface treatment was carried out 
perform Flushing processing. That is, heating kneading of the mixture of the wet cake of an organic 
pigment and resin is carried out in a pressurization heating kneader, and the pigment dispersing 
element by which the organic pigment was distributed is obtained. In this case, the thing of the same 
as that of the binding resin mixed after that as resin to be used or the same class is desirable. 
Subsequently the obtained pigment dispersing element carries out melting kneading with binding 
resin, grinds, and is classified. The color toner with which the organic pigment was distributed by it in 
the state of the primary particle can be obtained. In addition, generally the particle size of a color 
toner is set up in 3-12 micrometers. It is the range of 5-9 micrometers especially preferably. 
[0015] In order to improve the amount level of electrifications of a color toner, electrification control 
agents, such as a further colorless salicylic-acid metal salt, a metal-containing azo compound, 
Nigrosine, or quarternary ammonium salt, can also be made to contain in this invention. Moreover, 
other components with well-known offset inhibitors, such as low molecular weight polypropylene, 
and low molecular weight polyethylene, a wax, etc. can also be added. Furthermore, a color toner 
may be made to contain an external additive. As impalpable powder added as an external additive, 
Ti02 and Si02, aluminum 203, MgO, CuO, ZnO and Sn02. and Ce02, Fe 203, BaO, CaO, K2 O, Na2 
O, and Zr02, CaO-Si02, K2 0(Ti02) n, and aluminum2 03 and 2Si02, CaC03, MgC03. BaS04, 
MgS04, and MoS2, Non-subtlety powder, such as silicon carbide, boron nitride, carbon black, 
graphite, graphite, etc. fluoride, polymer impalpable powder, such as polystyrene, a polycarbonate, 
polymethylmethacrylate, and polyvinylidene fluoride, etc. is raised, and these are independent — or 
two or more sorts can be mixed and it can use. the inside of such impalpable powder — Ti02 and 
Si02 etc. — non-subtlety powder is used preferably. Moreover, the particle diameter of impalpable 
powder has a desirable thing 0.1 micrometers or less. When using these external additives, it is 
desirable that the presentation of an external additive becomes almost the same between each 
color color toner. 

[001 6] The above-mentioned color toner may be used as a two component developer which uses a 
carrier. As a carrier, the resin carrier which comes to carry out kneading grinding of magnetic 
powder and the binding resin may be used, and the carrier which makes a resin coat cores (iron 
powder, a steel shot, ferrite powder, etc.) also on the non coat carrier by iron powder or the steel 
shot may be used. Moreover, you may use it as a 1 component developer which does not use a 
carrier. 
[0017] 

[Function] Although the above-mentioned abietic-acid derivative which is the finishing agent of an 
organic pigment shows an operation of an improvement of the NURE nature to the vehicle by (1) 
pigment crystal growth prevention, the condensation prevention at the time of (2) desiccation, and 
oleophilic-tzing of (3) pigment front face etc., the effect on the electrification nature by the strong 
negative triboelectric charging of an abietic-acid derivative stops producing it in this invention by 
decreasing the throughput in 0.1 - 5% of the weight of the range. Moreover, in manufacture of a 
color toner, since degradation of the color property by the color-material condensation which is an 
important factor for achievement of the purpose of above-mentioned (1) - (3) when preliminary 
distribution is carried out at binding resin using the Flushing technique, kneading distribution is 
further carried out with binding resin after that and primary distribution attains a pigment crystal 
mostly is improvable, the throughput of an abietic-acid derivative becomes good at least. 
Furthermore, although mutually different electrification nature is shown as the chemical structure 
also shows each organic pigment, the effect on the electrification nature which exposure on the 
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front face of a t&ner decreases remarkably, consequently carries out a carate NANI pair can be 
reduced by decentralizing to a primary particle with a flushing process by tinting strength's having 
increased, could reduce the amount of the pigment used, and having diameter[ of a granule ]-ized 
further. As mentioned above, in this invention, it becomes possible to reduce electrification ****** 
remarkably, without acquiring much more effectiveness and degrading a color property by adopting 
two means of little use of decentralization and an abietic-acid derivative temporarily [ of an organic 
pigment / diameter of color-material granule ]. 
[0018] 

[Example] Next, this invention is concretely explained with an example and the example of a 
comparison. In addition, the following "section" means the weight section. 

Adjustment of the manufacture i preliminary distribution color material of an example 1A. Magenta 
developer (ethyleneoxide addition product-terephthalic-acid [ of bisphenol A ];) (a) polyester resin 
The 70 sections 

Tg: 65 degree C, Mn:3500, Mw:10000 

(b) C.I. pigment red 57:1 Wet cake The 30 sections (calcium salt processing object of an abietic acid) 
(moisture to remove) 

Surface treatment is performed by making the calcium salt of an abietic acid exist so that the C.I. 
pigment red 57:1 (calcium salt processing object of an abietic acid) of the above (b) may serve as 
the following presentation at the time of a coupling reaction. 

(d) C.I. pigment red 57:1 The 95 sections (e) abietic-acid calcium salt The 5 section 
above-mentioned component (a) and the component (b) were mixed, color-material reserve 
distributed processing was performed for 30 minutes at 100 degrees C in the pressurization heating 
kneader, and (c) preliminary distribution Magenta color material was obtained. (Flushing down stream 
processing) 

ii) Preparation of a Magenta toner (a) polyester resin (the same as that of the above) The 83.3 
sections (c) preliminary distribution Magenta color material After it kneaded the 1 6.7 section 
above-mentioned ingredient by the extruder and the jet milt ground, it classified by pneumatic 
elutriation and the toner particle with a mean particle diameter of 9 micrometers was obtained. On 
the other hand, alt.methoxy DESHIRU silane 10g was stirred for 30 minutes in the methanol, after 
filtering and drying, it cracked by the pin mill to crystalline substance titania of 15nm of mean 
diameters 100g, and the first external additive was obtained to it. Moreover, the dry type silica 
(OX50; product made from Japanese Aerosil) of 40nm of mean diameters was processed by 
hexamethyldisilazane 15g, and the second external additive was obtained. In the toner particle 100 
above-mentioned section, the first external additive 0.8 section and the second external additive 0.8 
section were added, it mixed with the Henschel mixer in it, and the Magenta toner was prepared in it. 

iii After adding the methanol solution of the gamma-aminopropyl triethoxysilane 0.1 section in the 
Cu-Zn ferrite 100 section with a preparation particle size [ of a Magenta developer ] of 80 
micrometers and mixing by the kneader, the methanol was evaporated, it heated at 1 20 degrees C 
for 2 hours, and the above-mentioned silane was stiffened completely. The two-layer coat carrier 
which added the dimethylaminoethyl methacrylate-styrene-methylmethacrylate (2:20:78) copolymer 
1 .0 section on the carrier which covered the electrification control layer of this first pass, was mixed 
by the kneader on it, heated at 1 10 degrees C on it for 1 hour, and covered the layer [ second ] 
surface coating layer on it was prepared. The Magenta toner 5 above-mentioned section was mixed 
with the paint shaker to this carrier 100 section, and the Magenta developer was manufactured 
[001 9] 

B. Preparation of the manufacture i reserve disperse yellow color material of a yellow developer (a) 
polyester resin (said identitas) The 70 sections Wet cake of the (f) C.I. pigment yellow 1 7 The 30 
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sections ('abietic-acid processing object) (it removes by water) 

The C.I. pigment yellow 1 7 (abietic-acid processing object) of (f) blended the abietic acid with the 
slurry after composition so that it might become the following presentation, it processed it by the 
slurry regime, and performed surface treatment. 

(h) C.I. pigment yellow 1 7 The 98 sections (i) abietic acid Reserve disperse yellow color material was 
obtained like the above using the 2 section above-mentioned component. 

ii) Preparation of a yellow toner (a) polyester resin (it is the same as the above) The 83.3 sections 
(g) reserve disperse yellow color material The yellow toner was prepared by the same approach as a 
16.7 or less section Magenta. 

iii The yellow developer was manufactured by the same approach as the case of the preparation 
Magenta developer of a yellow developer. 

C. Manufacture color material of a cyanogen developer was made into the C.I. pigment 15:3, and the 
cyanogen developer was manufactured by the same approach as a yellow toner except having not 
processed with an abietic acid. 

[0020] Manufacture of an example of comparison 1A. Magenta developer (d) C.I. pigment red 57:1 
The 80 sections (e) abietic-acid calcium salt The Magenta developer was manufactured by the same 
approach as an example except having changed 20 section components (d) and a component (e) into 
the above-mentioned amount. 

B. Manufacture of a yellow developer (h) C.I. pigment yellow 1 7 The 90 sections (i) abietic acid The 
yellow developer was manufactured by the same approach as an example except having changed 10 
section components (h) and a component (i) into the above-mentioned amount. 

C. The cyanogen developer was manufactured by the same approach as the manufacture example of 
a cyanogen developer. 

[0021] The manufacture i preliminary distribution Magenta color material of an example of 
comparison 2A. Magenta developer is prepared, (d) C.I. pigment red 57:1 The 83.3 sections (e) 
abietic-acid calcium salt Preliminary distribution Magenta color material was prepared by the same 
approach as an example except having changed 16.7 section components (d) and a component (e) 
into the above-mentioned amount. 

ii) Preparation of a Magenta toner (a) polyester resin (the same as that of the above) The 80 
sections (b) preliminary distribution Magenta color material The first external additive 0.2 same 
section as an example 1 and the second external additive 0.4 section were added in the toner 
particle 1 00 section which melting-kneaded the 20 section above-mentioned component, ground it, 
classified it, and obtained it, it mixed with the Henschel mixer in it, and the Magenta toner was 
manufactured in it. 

iii The Magenta developer was manufactured by the same approach as the manufacture example of 
a Magenta developer. 

B. Prepare the manufacture i reserve disperse yellow color material of a yellow developer, (d) C.I. 
pigment red 57:1 The 90.9 sections (i) abietic acid Reserve disperse yellow color material was 
prepared by the same approach as an example except having changed 9.1 section components (d) 
and a component (i) into the above-mentioned amount. 

ii) Preparation of a yellow toner (a) polyester resin (the same as that of the above) The 81.7 
sections (b) reserve disperse yellow color material The first external additive 0.6 same section as an 
example 1 and the second external additive 0.6 section were added in the toner particle 100 section 
which melting-kneaded the 18.3 section above-mentioned component, ground it, classified it, and 
obtained it, it mixed with the Henschel mixer in it, and the Magenta toner was manufactured in it. 
iii The yellow developer was manufactured by the same approach as the manufacture example of a 
yellow developer. 

C. The cyanogen developer was prepared like the manufacture example 1 of a cyanogen developer. 
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[0022] 3 6olor developer manufactured in an example 1 and the examples 1 and 2 of a comparison 
was introduced into FX full colour copying machine (Acolor; Fuji Xerox make), it copied and the 
property of the obtained color copy was investigated. The evaluation result is shown in Table 1 . 
[0023] 

[Table 1] 
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[0024] 

[Effect of the Invention] Since the Magenta and yellow organic pigment which carried out surface 
treatment with the abietic-acid derivative of an amount 0.1 to 5% of the weight as mentioned above 
were used for this invention, it can adjust the difference between each color color toner of the 
amount of electrifications, without changing the class of an external additive presentation, an 
amount, and electrification control agent. That is, a still better color property and transparency 
(overhead pro JIKUTA fitness) can also be attained to a fine-particles property, imprint nature, 
cleaning nature, an electrification maintenance property, etc., without doing effect between each 
color color toner. Furthermore, the color toner in this invention is taken out by the shape of a slurry 
or a wet cake, after compounding an organic pigment, reserve distributed processing is kneaded and 
carried out to binding resin using the Flushing technique, and it kneads with the above-mentioned 
binding resin further, and since it grinds and classifies, it becomes possible to demonstrate further 
the effectiveness which was excellent in the above obtained by the organic pigment's distributing in 
the shape of a primary particle, therefore carrying out surface treatment with an abietic-acid 
derivative. 



[Translation done.] 
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